Chemical Synthesis -Materials and Methods
Unless otherwise stated, all reactions were performed in oven-dried glassware, under an atmosphere of nitrogen. Tetrahydrofuran (THF), and triethylamine (Et 3 N) were dried by passing through a column of activated alumina under an atmosphere of nitrogen and were degassed prior to use. All other solvents and reagents were purchased from Alfa Aesar, Spectrum Chemicals, Acros Organics, TCI America, Sigma-Aldrich, and Matrix Scientific and were used as received unless otherwise noted. Thin layer chromatography was performed using SiliCycle silica gel 60 Å F-254 precoated plates (0.25 mm thick) and visualized by UV irradiation or by iodine staining. Flash chromatography was performed on SiliCycle silica gel (particle size 40-63 µm). All 
((2-bromophenyl)ethynyl)trimethylsilane (3)
A 100 mL resealable Schlenk tube was charged under an atmosphere of N 2 with 1-bromo-2-iodobenzene (3.00 g, 10.6 mmol), ethynyltrimethylsilane (1.25 g, 12.7 mmol), tetrakis(triphenylphosphine)palladium(0) (367 mg, 0.32 mmol), and copper(I) iodide (121 mg, 0.64 mmol) in Et 3 N (25 mL). The reaction mixture was stirred at 24 °C for 24 h. The reaction mixture was concentrated on a rotary evaporator, dissolved in ethyl acetate, washed with concentrated aqueous NaHCO 3 , and concentrated aqueous NaCl, dried over MgSO 4 
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DFT and GW Calculations
Molecular energy levels of the free monomer and free 4-unit oligomer were calculated using the GW approach 2, 3 , which includes electron correlation effects not accounted for in density functional theory (DFT) alone. DFT mean-field calculations were performed using the PBE-GGA exchange-correlation functional and norm-conserving pseudopotentials. A planewave energy cutoff of 60 Ry was used for the self-consistent determination of the charge density. The calculations were performed using supercells 125 Bohr in length, using optimized structures. The Quantum Espresso package was used for these calculations.
For the GW quasiparticle energies, 4000 empty states were used in the calculation of the dielectric function and the electron self-energy, which was calculated in the generalized plasmon-pole approximation 2, 3 . In order to improve the accuracy of the self-energy, a modified static-remainder approach was taken 
